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ABSTRACT
Objectives To determine if living in areas where higher
proportions of people of the same ethnicity reside is
protective for common mental disorders, and associated
with a reduced exposure to discrimination and improved
social support. Finally, to determine if any protective
ethnic density effects are mediated by reduced exposure
to racism and improved social support.
Design Multi-level logistic regression analysis of national
survey data, with area-level, own-group ethnic density
modelled as the main exposure.
Participants and setting 4281 participants of Irish, black
Caribbean, Indian, Pakistani, Bangladeshi, and white
British ethnicity, aged 16–74 years, randomly sampled
from 892 “middle layer super output areas” in England.
Main outcome measures Common mental disorders
(assessed via structured interviews); discrimination
(assessed via structured questionnaire); and social
support and social networks (assessed via structured
questionnaire).
Results Although the most ethnically dense areas were
alsothepoorest,foreach10percentagepointincreasein
own-group ethnic density, there was evidence of a
decreased risk of common mental disorders, for the full
ethnic minority sample (odds ratio 0.94 (95% confidence
interval 0.89 to 0.99); P=0.02, trend), for the Irish group
(oddsratio0.21(0.06to0.74);P=0.01,trend),andforthe
Bangladeshi group (odds ratio 0.75 (0.62 to 0.91);
P=0.005, trend), after adjusting for a priori confounders.
For some groups, living in areas of higher own-group
density was associated with a reduction in the reporting
of discrimination and with improved social support and
improvedsocialnetworks.However,noneofthesefactors
mediated ethnic density effects.
Conclusions A protective effect of living in areas of higher
own-groupethnicdensitywaspresentforcommonmental
disordersforsomeminoritygroups.Peoplelivinginareas
of higher own-group density may report improved social
support and less discrimination, but these associations
did not fully account for density effects.
INTRODUCTION
There is a dearth of research into factors that might
account for varying rates of common mental disorders
among ethnic minority groups living in Britain. Com-
paredwithwhiteBritishpeople,theprevalenceofcom-
mon mental disorders may be reduced among
Bangladeshi people, increased among Irish people,
and similar among black Caribbean, Pakistani, and
Indianpeople.
1Theethnicdensityhypothesissuggests
thatlivinginareasofhigherown-groupdensitymaybe
protective for mental health.
23 Protective ethnic den-
sity effects may operate through a buffering effect for
residentslivinginhighown-groupethnicdensityareas
through improved social support and social networks,
or by reducing the frequency of adverse experiences
such as racism.
4-6 However, empirical research on
these mechanisms remains scant.
We conducted a multi-level analysis of cross sec-
tional survey data to address whether living in areas
of higher own-group density would be associated
with a reduced risk of common mental disorders,
after adjusting for a number of a priori confounders.
Theseeffectswereexaminedforfiveofthemainethnic
minoritygroupslivinginEngland—Irish,blackCarib-
bean, Indian, Pakistani, and Bangladeshi people—as
well as a white British group. We hypothesised that
the odds of reporting discrimination would decline
with rising own-group ethnic density, and that the
odds of reporting improved social support and more
extensivesocial networkswould increasewith increas-
ing own-group ethnic density. Finally we assessed
whether discrimination, improved social support, and
more extensive social networks might mediate any
observed ethnic density effects.
METHODS
Survey design
For this analysis, we used data from the Ethnic Mino-
rities Psychiatric Illness Rates in the Community Sur-
vey (EMPIRIC), a cross sectional, nationally
representative survey of adults (aged 16–74) underta-
keninEnglandin2000.
7Thesurveywasafollow-upof
two representative, community based surveys con-
ducted in England (the Health Survey for England
1998and1999).
8WeightswereusedintheHealthSur-
veyforEngland1999toaccountforthedifferingprob-
ability of selection—by postcode sector, for
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adults from within households.
8
Ofthe7009individualswhotookpartintheoriginal
surveys and were contacted for follow-up interview in
2000, 738 (10.5%) had died, were older than 75 years,
or had moved out of the survey area.
8 Of the 6271
respondentsfromtheoriginalsurveywhowereeligible
for re-interview, 1473 (23%) refused and 517 (8%)
couldnotbecontacted.
8Thisresultedin4281achieved
interviews (68.2% of those eligible for re-interview),
which comprised the dataset for our present analysis.
8
We used regression models based on data from the
Health Survey for England to derive non-response
weights.
8 Wherever possible, we have retained these
survey weights for non-response in our analyses, as
well as any weights to account for differing probabil-
itiesofselectionintheoriginalsurveys.
8Furtherdetails
on the survey are available in the main report.
78
Structured interviews were conducted in indivi-
duals’ homes, with a trained lay interviewer matched
wherever possible to the respondent’s sex.
7 When sur-
vey respondents could not complete the interview in
English an interviewer who was fluent in their mother
tongue was provided.
7 Surveys were translated into
Hindi, Gujarati, Bengali, Punjabi, and Urdu by a pro-
fessional interpreter service.
7
Individual-level measures
Ethnicity for all people, except for Irish respondents,
was defined according to self report criteria as used in
previousUKcensuses.
9Irishethnicitywasdetermined
accordingtocountryofparents’birth.
7Socialclasswas
determined according to the Registrar General’s
Social Class, and was classified into I/II (professional
ormanagerial);III(skillednon-manualorskilledman-
ual); IV (semi-skilled manual); V (unskilled manual);
full time student or never worked. Respondents were
asked about their highest educational qualification,
thesewereclassifiedintofourgroups:highereducation
(degree or equivalent), secondary (A level, GCSE, or
equivalent), foreign qualifications, or none. Respon-
dents were also asked their age, sex, and marital status
(in four groups: married or cohabiting, divorced or
separated, widowed, and single or never married).
All respondents were asked if, within the past
12 months, they had been physically attacked or had
experienced deliberate damage to property which
belongedtothem.Iftheyrespondedintheaffirmative,
they were asked: “Do you think you were attacked for
reasons to do with your ethnicity?” or “Do you think
any of these attacks on your property were for reasons
to do with your ethnicity?” Respondents were also
asked: “In the last 12 months, has anyone insulted
you for reasons to do with your ethnicity? By insulted,
Imeanverballyabused,threatened,orbeenanuisance
to you?”
We used a binary summary variable which com-
prised affirmative responses to any of the above three
questions in our analyses.
Respondents were asked about any experiences of
workplace based discrimination: “Have you yourself
ever been refused a job for reasons which you think
weretodowithyourrace,colour,orreligiousorethnic
background?” and “Have you yourself ever been trea-
ted unfairly at work with regard to promotion or a
move to a better position for reasons which you think
were to do with your religious or ethnic background (I
don’t mean when applying for a new job)?”
We created a binary summary response variable
which comprised an affirmative response to either of
these two questions.
Two measures from the Close Person’s Question-
nairewereusedtoassesssocialsupport.
10Respondents
were also asked to report how many people they felt
close to, and were asked to nominate the person who
they felt closest to.
10 Respondents were asked to rate
how far their nominated closest person provided
them with practical support and confiding or emo-
tional support.
10
Neighbourhood-level measures
All area level measures were providedby the National
Centre for Social Research and matched to anon-
ymisedparticipantrecords.Inordertoprotectthecon-
fidentiality of respondents, the lowest geographical
area at which measures were available was at the
level of middle layer super output area (MSOA).
11
Such areas have a minimum population of 5000, and
a mean population of about 7200 people.
11
We used the Index of Multiple Deprivation from
2000, in fifths, as a measure of area-level deprivation,
matched to MSOA level.
12 Ethnic density was defined
as the percentage of ethnic minority people living
within each MSOA and was supplied by the National
Centre for Social Research as a continuous variable
with “random noise” added per case, in order to pro-
tectconfidentialityofrespondents.Thismeantthatthe
correlation between the true ethnic density value and
the values provided were 0.975.
To determine cut points, we examined the total
range for each ethnic density variable and divided it
into equal widths along its measurement scale. The
“random noise” added to each variable resulted in
density ranges which were at times less than 0 (for
example, for the Bangladeshi group the resultant
range was from −1.87% to 61.54%). With this
approach, the resultant cut points for each of the eth-
nic density variables were: Bangladeshi 14%, 30%,
46%; black Caribbean 5%, 11%, 18% (range −1.63%
to 24.09%); Indian 15%, 33%, 51% (range: −2.71% to
68.53%); Pakistani 16%, 35%, 53% (range −3.07% to
72.20%). For Irish ethnic density (range −0.33% to
14.14%) and white British population density (range
7.35% to 107.24%), the extreme positive and negative
skew of the two distributions respectively, led us to
take a pragmatic approach whereby we used cut
points at 1%, 2%, and 5% for Irish ethnic density and
at 75%, 90%, and 95% for white British population
density.
Testsfortrendanddeparturefromlineartrendwere
performed with likelihood ratio tests. We retained the
categorisationsasdescribedaboveoftheethnicdensity
RESEARCH
page 2 of 9 BMJ | ONLINE FIRST | bmj.comvariables when statistical tests did not suggest a
straightforward linear relationship between ethnic
density and dependent variable. When tests for trend
or departure from linear trend suggested that the rela-
tionship of ethnic density with outcome variables was
linear,wedividedtheoriginaldensityvariableby10so
that we could estimate the association with common
mental disorders for every 10 percentage point
increase in own-group density.
Outcome: common mental disorders
A structured validated diagnostic tool, the clinical
interview schedule-revised (CIS-R) was used to assess
common mental disorders (anxiety and depression).
13
Initial filter questions focus on symptoms experienced
in the previous month, with more detailed questions
asking about the previous week. We considered com-
mon mental disorder to be present if the CIS-R total
score was >11.
13
Analysis
All analyses were performed in STATA 10.
14 Age,
social class, educational level, sex, marital status,
and area-level deprivation were analysed as a priori
confounders. Interpersonal racism, social support,
andsocialnetworkswereanalysedaspotentialmed-
iators in the association between ethnic density and
common mental disorders. For analyses not invol-
ving area-level measures, data were weighted and
took into account survey structure, and we used
the design based Wald test to assess the strength of
associations.
To account for intra-cluster correlation, and to
enable the modelling of variance at both area level
and individual level, we performed a multi-level ana-
lysis of unweighted data, with the middle layer super
outputareaspecifiedasthegroupingvariableandindi-
viduals nested within these areas. Two-level multi-
level models with random intercepts and fixed effects
foreachpredictorvariablewerespecified.Eachmodel
assumed that common mental disorders varied by
neighbourhood, and the models were run separately
for each ethnic minority group.
Sensitivity analyses comparing these analyses with
approaches using robust standard errors with survey
weightings retained confirmed <5% variation in odds
ratios using either approach.
Assessment of mediation
To assess for mediation, we took the following steps
15:
1. The association between own-group density and
all mediators was assessed for significance
2. The association between own-group density and
common mental disorders was assessed for
significance in the absence of mediators
3. The association of each mediator on common
mental disorders was assessed for significance
4. The effect of ethnic density on common mental
disorders was assessed after the addition of each of the
mediators and then all of the mediators added together,
to check for a sizeable shrinkage in the association.
Eachoftheseconditionshadtobemetformediation
to be considered present.
15 We also checked for inter-
actionsbetweeneach mediatingvariableandeach eth-
nic density variable.
16
RESULTS
Theweightedprevalenceofcommonmentaldisorders
was: white British 16% (n=837), Irish 19% (n=733),
black Caribbean 17% (n=694), Bangladeshi 13%
(n=650), Indian 18% (n=643), and Pakistani 20%
(n=724).
Table 1 shows key demographic features for the
sample. In general, Irish people in the sample had a
similar demographic profile to the white British
group on age, social class, education, and marital
status. Other ethnic minority groups were more
likely to be of lower social class than the white Brit-
ish group and tended to be younger; this was espe-
cially stark for the Bangladeshi group. The
BangladeshiandPakistanigroupsalsohadthehigh-
est proportion of people reporting no educational
qualifications.
Ethnic density and area-level deprivation
Intotaltherewere892middlelayersuperoutputareas.
Increasing ethnic density was associated with increas-
ing area-level deprivation (Spearman’s correlation
coefficient: Irish 0.08, black Caribbean 0.37, Indian
0.07, Bangladeshi 0.50, Pakistani 0.40; P<0.001 in
each instance). The trend was reversed for increasing
white British population density (correlation coeffi-
cient −0.58; P<0.001).
Racism and discrimination
In all, 450 respondents (10%) reported inter-
personal racism within the previous year, and 649
(15%) reported lifetime experiences of workplace
based discrimination. The black Caribbean group
reported the highest prevalence of interpersonal
racism, at 13% (compared with white British and
Irish groups at 6%, Indians and Pakistanis at 10%,
and Bangladeshis at 7%). The black Caribbean
group also reported the highest prevalence of life-
timeworkplacebaseddiscriminationat36%(versus
white British 4%, Irish 7%, Bangladeshis 8%,
Indians 19%, and Pakistanis 16%).
Table 2 displays the associations between own-
group ethnic density and the odds of reporting work-
place based discrimination or interpersonal racism.
With each unit increase in own-group density, the
data suggested a reduction in the reporting of inter-
personal experiences of racism over the previous
year for all groups except the Irish and black Carib-
bean group. Per unit increase in own-group density,
theriskofreportinglifetimeworkplacebaseddiscrimi-
nation seemed to decrease in the white British group,
with weaker effects for the Bangladeshi group. For the
black Caribbean group, the trend for this association
was reversed (table 2).
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In total, 2035 respondents (48%) reported that their
nominatedclosestpersonprovidedhighlevelsofprac-
tical support, 1399 (33%) reported that their closest
person provided high levels of emotional or confiding
support,and3325(78%)reportedthattheyfeltcloseto
three or more people.
Table 2 shows the association of own-group density
with social support measures. Living in areasof higher
own-group density was associated with greater practi-
cal support from the nominated closest person for the
Bangladeshi group and for the combined ethnic min-
ority sample. Also, higher ethnic density was asso-
ciated with reporting being close to three or more
people for the Bangladeshi group.
Ethnic density and common mental disorders
Table 3showstheassociationofincreasingown-group
ethnicdensitywithcommonmentaldisordersforeach
of the groups in the study. (Web extra tables 1–7o n
bmj.com show the associations by individual a priori
confounders and potential mediators). Likelihood
ratio tests did not support a departure from a linear
trend for either ethnic density or index of multiple
deprivation variables for any of the groups analysed
in the association with common mental disorders. We
therefore present the models in table 3 (and the web
extra tables) with these as continuous variables.
Afteradjustingforallaprioriconfounders,therewas
evidence of an association between a 10 percentage
point increase in own-group density and reduced risk
of common mental disorders for all ethnic minority
groups combined (odds ratio 0.94 (95% confidence
interval 0.89 to 0.99); P=0.02), for Bangladeshi people
(odds ratio 0.75 (0.62 to 0.91); P=0.005), and for Irish
people(oddsratio0.21(0.06to0.74);P=0.01)(seeweb
extra tables 1, 3, and 5). For all of the other groups
except the white British group, there seemed to be a
protective effect of living in areas of higher own-
group density, but the evidence was very weak.
Across all of the groups except the black Caribbean
group, each quintile increase in area-level deprivation
was associated with an increased odds of common
mental disorders (see web extra tables). Also, across
allofthegroups,experiencesofracismanddiscrimina-
tionwereassociatedwitharoughlytwofoldincreasein
common mental disorders (see web extra tables).
Final models—whether racism, social support, or social
networks mediate ethnic density associations
When each of the variables for interpersonal racism,
social support, and social networks were individually
Table 1 |Demographic features of 4281 participants by ethnic group (values are numbers (percentages) of participants*)
Total
(n=4281)
White British
(n=835) Irish (n=733)
Black
Caribbean
(n=691)
Indian
(n=648)
Bangladeshi
(n=650)
Pakistani
(n=724)
Age (years):
16–34 1772 (41) 260 (31) 209 (28) 269 (39) 248 (38) 378 (58) 412 (57)
35–54 1648 (38) 355 (43) 345 (47) 251 (36) 280 (43) 187 (29) 229 (32)
55–74 861 (20) 221 (26) 179 (24) 171 (25) 120 (19) 88 (13) 83 (11)
Sex:
Male 1950 (46) 365 (44) 323 (44) 280 (40) 316 (49) 321 (49) 345 (48)
Female 2331 (54) 471 (56) 410 (56) 412 (60) 331 (51) 329 (51) 379 (52)
Social class:
Professional or managerial 915 (21) 264 (32) 230 (31) 162 (23) 153 (24) 47 (7) 118 (16)
Skilled non-manual 717 (17) 222 (27) 146 (20) 185 (27) 160 (25) 79 (12) 124 (17)
Skilled manual 841 (20) 147 (18) 143 (19) 125 (18) 88 (14) 102 (16) 113 (16)
Semi-skilled manual 194 (5) 129 (15) 159 (22) 118 (17) 160 (25) 133 (20) 142 (20)
Unskilled manual 523 (12) 54 (6) 42 (6) 51 (7) 13 (2) 19 (3) 15 (2)
Student or never worked 973 (23) 10 (1) 6 (1) 25 (4) 61 (9) 240 (37) 181 (25)
Missing data 119 (3) 10 (1) 7 (1) 26 (4) 13 (2) 31 (5) 32 (4)
Educational attainment†:
Higher 952 (22) 213 (26) 195 (27) 172 (25) 187 (29) 62 (10) 122 (17)
Secondary 1548 (36) 356 (43) 294 (40) 272 (39) 221 (34) 172 (26) 234 (33)
Foreign qualification, other 173 (4) 32 (4) 35 (5) 30 (4) 29 (5) 17 (3) 29 (4)
None 1428 (33) 202 (24) 183 (25) 188 (27) 189 (29) 365 (56) 301 (42)
Missing data 180 (4) 32 (4) 26 (4) 29 (4) 21 (3) 34 (5) 38 (5)
Marital status:
Married or cohabiting 2674 (62) 518 (62) 461 (63) 279 (40) 464 (72) 446 (69) 506 (70)
Separated or divorced 314 (7) 75 (9) 78 (11) 84 (12) 32 (5) 18 (3) 26 (4)
Widowed 142 (3) 36 (4) 25 (3) 18 (3) 19 (3) 28 (4) 16 (2)
Single or never married 1150 (27) 205 (25) 169 (23) 310 (45) 132 (20) 157 (24) 176 (24)
*All values are adjusted for non-response weightings, discrepancies in totals are due to rounding errors.
†Higher education=degree or equivalent, secondary education=A level, GCSE, or equivalent.
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noneoftheeffectsforethnicdensityoncommonmen-
taldisordersriskwereattenuated,suggestingthatthese
variables were not on the causal pathway between
ethnic density and common mental disorders (model
3intable 3andwebextratables).Therewerenointer-
actions noted between any of the mediating variables
and own-group ethnic density.
Table 2 |Association of increasing own-group ethnic density with discrimination, social support, and social network measures. Values are relative odds (95%
confidence intervals) unless stated otherwise
White British
(n=835) Irish (n=733)
Black Caribbean
(n=691)
Bangladeshi
(n=650) Indian (n=648) Pakistani (n=724)
All minority groups
(n=3446)
Experienced interpersonal racism in the previous year
No(%)ofgroupreplyingyes* 58 (7) 49 (7) 102 (15) 56 (9) 82 (13) 94 (13) 383 (11)
Odds per unit increase in
own-group density†:
1( l e a s td e n s e ) ‡ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 0.24 (0.06 to 0.95) 1.78 (0.73 to 4.32) 1.06 (0.61 to 1.84) 0.35 (0.11 to 1.06) 0.81 (0.31 to 2.10) 0.97 (0.52 to 1.78) 0.74 (0.53 to 1.01)
3 0.78 (0.26 to 2.36) 1.38 (0.55 to 3.42) 1.14 (0.59 to 2.19) 0.37 (0.11 to 1.25) 0.36 (0.08 to 1.59) 0.73 (0.37 to 1.43) 0.66 (0.47 to 0.94)
4 (most dense) 0.25 (0.07 to 0.86) 2.54 (0.73 to 8.90) 0.72 (0.25 to 2.08) 0.36 (0.13 to 0.97) 0.17 (0.01 to 2.06) 0.74 (0.23 to 2.39) 0.91 (0.53 to 1.57)
P value of trend§ 0.11 0.27 0.90 0.04 0.06 0.36 0.11
Ever experienced workplace based discrimination
No(%)ofgroupreplyingyes* 36 (4) 50 (7) 251 (36) 50 (8) 125 (19) 113 (16) 589 (17)
Odds per unit increase in
own-group density†:
1( l e a s td e n s e ) ‡ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 0.19 (0.05 to 0.75) 0.68 (0.30 to 1.57) 1.01 (0.61 to 1.68) 0.51 (0.16 to 1.63) 0.67 (0.33 to 1.38) 1.01 (0.54 to 1.87) 1.15 (0.85 to 1.55)
3 0.09 (0.02 to 0.43) 1.04 (0.49 to 2.25) 2.01 (1.08 to 3.72) 0.37 (0.12 to 1.20) 1.31 (0.59 to 2.90) 0.91 (0.45 to 1.84) 1.17 (0.83 to 1.64)
4 (most dense) 0.07 (0.02 to 0.34) 0.45 (0.09 to 2.38) 2.06 (0.81 to 5.27) 0.43 (0.16 to 1.15) 0.21 (0.05 to 0.92) 1.29 (0.36 to 4.68) 1.37 (0.77 to 2.42)
P value of trend§ 0.001 0.74 0.02 0.06 0.20 0.98 0.22
High practical support from person you feel closest to
No(%)ofgroupreplyingyes* 334 (40) 318 (44) 244 (36) 443 (69) 303 (48) 371 (52) 1679 (50)
Odds per unit increase in
own-group density†:
1( l e a s td e n s e ) ‡ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 0.92 (0.54 to 1.58) 0.87 (0.57 to 1.33) 0.61 (0.40 to 0.94) 4.06 (1.99 to 8.32) 2.19 (1.24 to 3.85) 1.19 (0.68 to 2.09) 1.03 (0.82 to 1.31)
3 1.09 (0.66 to 1.81) 0.89 (0.58 to 1.36) 1.10 (0.67 to 1.81) 5.15 (2.27 to 11.68) 1.59 (0.81 to 3.11) 1.53 (0.81 to 2.87) 1.60 (1.24 to 2.08)
4 (most dense) 1.04 (0.64 to 1.68) 1.13 (0.55 to 2.31) 0.84 (0.40 to 1.76) 4.26 (2.17 to 8.38) 0.73 (0.28 to 1.87) 1.27 (0.35 to 4.65) 1.33 (0.87 to 2.03)
P value of trend§ 0.69 0.90 0.82 <0.001 0.22 0.23 0.002
High confiding or emotional support from person you feel closest to
No(%)ofgroupreplyingyes* 303 (37) 287 (40) 210 (31) 174 (27) 203 (32) 227 (32) 1102 (33)
Odds per unit increase in
own-group density†:
1( l e a s td e n s e ) ‡ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 1.20 (0.66 to 2.17) 0.96 (0.65 to 1.43) 0.71 (0.43 to 1.19) 1.38 (0.61 to 3.09) 2.79 (1.45 to 5.39) 0.69 (0.38 to 1.26) 0.92 (0.72 to 1.18)
3 1.87 (1.07 to 3.27) 0.66 (0.44 to 1.00) 1.10 (0.61 to 1.99) 1.48 (0.60 to 3.63) 1.21 (0.53 to 2.78) 0.95 (0.49 to 1.82) 1.04 (0.80 to 1.36)
4 (most dense) 1.21 (0.70 to 2.07) 0.78 (0.41 to 1.51) 0.73 (0.28 to 1.90) 0.98 (0.43 to 2.24) 0.94 (0.28 to 3.18) 1.67 (0.47 to 5.87) 0.91 (0.58 to 1.43)
P value of trend§ 0.53 0.07 0.75 0.81 0.29 0.90 0.99
Feeling close to three or more people
No(%)ofgroupreplyingyes* 663 (80) 618 (84) 538 (78) 586 (80) 460 (71) 536 (74) 2673 (78)
Odds per unit increase in
own-group density†:
1( l e a s td e n s e ) ‡ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 0.91 (0.26 to 3.21) 0.96 (0.45 to 2.05) 0.87 (0.51 to 1.49) 2.32 (0.98 to 5.54) 0.57 (0.24 to 1.36) 1.00 (0.49 to 2.04) 0.88 (0.63 to 1.24)
3 0.21 (0.06 to 0.69) 1.33 (0.60 to 2.96) 0.66 (0.35 to1.26) 2.55 (0.96 to 6.76) 1.06 (0.35 to 3.19) 0.93 (0.42 to 2.05) 1.35 (0.92 to 1.97)
4 (most dense) 0.57 (0.19 to 1.76) 1.13 (0.29 to 4.51) 0.74 (0.29 to 1.91) 5.85 (2.31 to 14.81) 0.77 (0.13 to 4.52) 0.70 (0.15 to 3.27) 0.68 (0.38 to 1.23)
P value of trend§ 0.14 0.54 0.23 <0.001 0.64 0.71 0.79
*Numbers and percentages take account of survey weightings for non-response.
†Odds are derived from multi-level random effects models, adjusted for area level deprivation, age, sex, marital status, education, and social class.
‡Reference value.
§P values derived through likelihood ratio tests for trend.
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Principal findings
Despite the fact thatareas denselypopulatedby ethnic
minority groups are also the most deprived, our find-
ings suggest that, for some ethnic minority groups (in
particular Irish and Bangladeshi people), living in
areas of higher own-group density may be associated
with a reduced odds of common mental disorders.
The Bangladeshi group seemed to show the most
consistent associations between increasing own-group
ethnicdensityandreportsofdecreaseddiscrimination,
higher practical support, and better social networks.
Although there was good evidence to suggest protec-
tive ethnic density effects for the Irish group, the data
did not support a mediational association between
increasingIrishethnicdensityandanyofthemeasures
for racism, social support, or social networks. The lat-
terfindinghighlightsthat“ethnicdensity”mechanisms
are likely to be heterogeneous and may not operate in
the same way across groups.
Ouranalysesdidnotconfirmourhypothesisthatthe
protectiveeffectsofethnicdensityforcommonmental
disorders might be mediated by reduced exposure to
racism or improved exposure to social support or
social networks, although increase in ethnic density
was associated with a decrease in the frequency of
racist experiences and improved social support for
some groups.
Limitations of study
The findings of this analysis relate to a dataset which
was collected in 2000. The landscape of migration in
Englandandthesettlementofethnicminoritycommu-
nities has changed over this time,
17 and it is possible
thattheeffectsreportedheremaynolongerberelevant
to the groups included in this study, or to some of the
more recent migrant groups to England.
Previous research has indicated that the measure
used in this analysis for individual-level socioeco-
nomic position (Registrar General’s Social Class)
may not truly capture equivalent levels of deprivation
inethnicminoritygroupscomparedwithwhiteBritish
people.
18 The measure for area-level deprivation may
have also inadequately assessed poverty for ethnically
dense neighbourhoods. It is possible that the residual
confoundingeffectsofsocioeconomicpositionorarea-
level deprivation may have masked or minimised
potential ethnic density effects. Related to this was the
assumption underlying our analysis that there were no
other unmeasured confounding variables in the asso-
ciation between ethnic density and any of the mediat-
ing variables (racism and social support), or between
mediating variables and common mental
disorders.
1619 Although we have attempted to adjust
for confounders, any residual confounding effects
may have biased estimates of mediation.
19
AsthiswasasecondaryanalysisofanEnglishdataset
in a relatively novel area where effect sizes are not
established, it was not possible to determine study
power before analysis. Insufficient power may have
accounted for the apparent lack of an effect for some
of the ethnic groups. This is supported by the observa-
tion that effect estimates for all the ethnic minority
groups tended to suggest a protective effect on the
odds of common mental disorders among people liv-
ing in areas of higher own-group density, and corre-
sponding 95% confidence intervals were in some
cases wide.
Other weaknesses of this study relate to the cross
sectional design. Reverse causality could have
accounted for findings; it is plausible that people with
commonmentaldisordersmaychoosetoisolatethem-
selves and move away from their communities. Recall
bias is also a concern, as people with common mental
disorders may be more likely to recall negative events
such as racism or negative aspects of relationships.
Finally, aspects of this study highlight some of the
challenges to understanding health effects among eth-
nic minorities. The psychometric properties of the
questions around racism are not established, and it is
possible that some of the groups may have under-
reported experiences of discrimination as this was a
sensitive area of inquiry. Nonetheless, measures such
as these have been used in other studies exploring the
impact of racism on health.
20-22
Although the questions around social support have
been validated, this was in a British population of civil
servants,
10 and they may have been less valid for the
Table 3 |Association of common mental disorders in ethnic groups with own-group ethnic density*
Ethnic group
Median (interquartile range) of
own-group ethnic density
Model 1† Model 2‡ Model 3§
Odds ratio (95% CI)
Pvaluefor
trend Odds ratio (95% CI)
Pvaluefor
trend Odds ratio (95% CI)
P value
fortrend
White British 93.1 (84.6 to 96.9) 1.09 (0.95 to 1.24) 0.23 1.13 (0.97 to 1.30) 0.10 1.16 (1.00 to 1.36) 0.05
Irish 1.7 (0.92 to 3.01) 0.21 (0.06 to 0.73) 0.01 0.21 (0.06 to 0.74) 0.01 0.19 (0.05 to 0.72) 0.01
Black Caribbean 6.9 (2.55 to 11.61) 0.91 (0.62 to 1.36) 0.65 0.92 (0.61 to 1.40) 0.71 0.82 (0.52 to 1.28) 0.37
Bangladeshi 28.9 (10.5 to 46.8) 0.77 (0.66 to 0.92) 0.004 0.75 (0.62 to 0.91) 0.005 0.80 (0.65 to 0.99) 0.04
Indian 6.5 (3.39 to 16.31) 0.89 (0.73 to 1.07) 0.21 0.89 (0.73 to 1.10) 0.28 0.91 (0.74 to 1.10) 0.33
Pakistani 19.3 (5.99 to 38.71) 0.92 (0.83 to 1.02) 0.12 0.92 (0.81 to 1.04) 0.20 0.93 (0.82 to 1.06) 0.30
Combined ethnic minority density 36.1 (14.40 to 59.74) 0.94 (0.89 to 0.98) 0.009 0.94 (0.89 to 0.99) 0.02 0.93 (0.88 to 0.98) 0.007
*Own-group density assessed as change per 10 percentage points.
†Model 1 adjusted for area-level deprivation.
‡Model 2 adjusted as for model 1 plus social class, education, marital status, age, and sex.
§Model 3 adjusted as for model 2 plus all hypothesised mediators (discrimination and social support measures).
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researchhassuggestedthatpeoplemayderivesupport
outside of their immediate locale which may include
support through culturally specific organisations not
based in the same neighbourhood.
5 We included a
measure to assess for social networks, but we were
not able to assess the nature of these networks. It is
thereforepossiblethat the measures usedin this analy-
sis did not fully assess important support derived
through other sources.
Strengths of study
To our knowledge this is the first study to examine the
association of ethnic density with common mental dis-
orders as determined through structured, validated
instruments and using appropriate statistical methods
to account for geographical clustering and non-inde-
pendenceofobservations.Byusingmulti-levelmodels
in analysis, we avoided the problem of ecological fal-
lacy (where erroneous conclusions are made about
individuals on the basis of area-level data) as we were
able to model random effects simultaneously at both
individual and area levels.
A further advantage of the current study was in the
use of data from a nationally representative survey of
England, which we believe would make the findings
highly generalisable to the experiences of ethnic min-
oritygroupslivingthroughoutEngland,albeitwiththe
caveat that this dataset was representative of popula-
tion composition in 2000. Finally, much previous
research examining ethnic density associations has
tended to use service contact data to determine rates
of severe mental disorders.
23-26 Our study avoided the
selection biases inherent in such approaches by sys-
tematically assessing mental health outcomes using
structured clinical assessments on population-level
data.
Implications and comparison with other studies
In keeping with previous research,
27 we found, for
most groups, at least a twofold increase in the odds of
common mental disorders among people who
reported experiencing racism in the previous year or
discrimination at work. Conversely, living in areas of
higherown-groupdensitywasassociatedwithareduc-
tion in the reporting of racist and discriminatory
experiencesforsomegroups.Oneotherstudyhassug-
gested that ethnic density may buffer against inter-
personal racism among ethnic minority groups living
inEngland,
4whichhasbeenfurthersupportedthrough
qualitative work.
5 These findings, alongside the obser-
vation that for some groups living in areas of higher
own-group density was associated with improved
social support, serve to underline the potential “psy-
chic shelter”
5 function of ethnically dense neighbour-
hoods, although these specific factors did not translate
into the mechanism by which the beneficial mental
health effects of ethnic density were mediated, in our
analyses.
The measure we used to assess ethnicity (self
ascribed descriptors based on the UK census in 2000)
helps comparability with other research but has
limitations.
28 People may not define themselves as
being in the same ethnic group over time,
29 so self
ascribed ethnicity should be viewed as a proxy for
how people view their membership of an ethnic
grouping
2830 and does not necessarily tap into notions
of “cultural identity.”
28 Recent research has, for exam-
ple, suggested that cultural practices associated with
culturalidentitycouldbeassociatedwithmentalhealth
benefits
31 and could “govern forms of social support,
gender disadvantage and access to employment”
28;
therefore future research could examine how far cul-
tural identity may mediate ethnic density effects,
although attempting to assess “identity” may present
additional challenges.
Ourfindingofanethnicdensityeffectinsomeofthe
groups should not obscure the converse finding that
area-level deprivation was associated with common
mentaldisordersformostofthegroups,andareasden-
selypopulatedbyethnicminoritygroupswerealsothe
poorest. The association of neighbourhood-level pov-
erty with common mental disorders has been broadly
confirmed in one recent systematic review,
32 although
described as less consistent in another.
33
An ecological study of antidepressant prescribing in
primary care suggested that in areas of higher ethnic
density, prescribing for some minority groups was
reduced.
34 The findings from the present study may
support the assertion that such differences are a result
of geographical differences in the prevalence of com-
mon mental disorders (as opposed to health seeking
differences per se), although it is likely that area-level
associations with common mental disorders will be
complex, given associations with area-level depriva-
tion.
We did not have the necessary data to assess “social
capital.” Previous research has suggested that social
capital effects on mental health are complex,
35 not
always consistent,
35 and may have interactional effects
witharea-levelandindividual-levelpoverty
36orplaya
lesser role in patterning geographical mental health
variations than compositional factors.
37 However, it
has also been suggested that people living in areas of
lower own-group density may feel marginalised as a
result“ofahighdegreeofcohesionamongthemajority
group”
38andthiscouldresultinadversementalhealth.
The role of social capital and cohesion in accounting
for ethnic density effects could be examined in future
research. Related to this, we asked about discrete epi-
sodesofracismanddiscrimination,butwewereunable
to assess aspects of “everyday racism”
39 or the effect of
belonging to a stigmatised group living in areas of
lowerown-groupdensity.
40Thismaybeamorepotent
mechanism for accounting for group density effects
than the effects examined here, and could be explored
in future research.
To our knowledge, no other research has examined
the effect of ethnic density on mental health in Irish
people. Irish people living in Britain have a longer his-
tory of migration, and so the levels of ethnic density
reached for this group were not as high as for some
RESEARCH
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worthy that protective density effects were still seen
for this group. Given previous findings that Irish peo-
ple living in Britain experience a higher prevalence of
common mental disorders,
141 future research should
aim to uncover factors at the contextual level asso-
ciated with livingin areasof higherown-group density
which could be protective for this (as well as for other)
groups’ mental health.
There were also a few unexpected findings. For
example, we noted that even the white British group
reported less discrimination if they lived in areas of
higher own-group density. The discrimination mea-
sure covered forms of discrimination other than race,
such as discrimination due to religious beliefs, which
may still be an issue for this group. For the black Car-
ibbean group, ethnic density effects were also not as
expected. Compared with the other groups, the black
Caribbean group reported the highest prevalence of
discrimination. However, black Caribbean people liv-
ing in areas of higher own-group density reported
more employment related discrimination than those
living in areas of lower own-group density. We did
not have information on the participants’ location of
employment, which may not have been the same as
place of residence. It is also possible that experiences
of discrimination at work for the black Caribbean
group may have been high even if workplaces were
located in ethnically dense areas if employment
involved contact with people outside of their commu-
nity. Our findings around work related discrimination
are consistent with another study conducted in east
London, which suggested a higher prevalence of
work related racial discrimination among black Afri-
can-Caribbean people, which was associated with
higher levels of psychological distress among female
respondents.
42 In addition, our findings are consistent
withanotheranalysisalsousingcommunity-leveldata,
which suggested that living in areas of higher own-
group density was associated with a number of poorer
health and social outcomes among black Caribbean
people.
6
Unanswered questions and future research
Therewerenoneatconclusionsfromouranalyses:eth-
nic density effects were present for some of the ethnic
minority groups, but—despite attempting to examine
the role of racism, social support, or social networksin
mediating these effects—we were not able to defini-
tively unpack the meaning of ethnic density. Future
researchcouldfocusonfactorsthatwedidnotaddress,
suchasinteractionaleffectswithpoverty,socialcapital,
cultural identity, and acculturation, and the role of
social support not limited to immediate personal rela-
tionships.
Use of a longitudinal design in future research may
deal with the issue of reverse causality and recall bias.
In addition, future work may benefit from qualitative
approaches to aid understanding of the role of “com-
munity” and “neighbourhood” in protecting health,
from the point of view of residents.
Conclusions
Our results providecompelling evidence in support of
the notion that ethnically dense areas may be protec-
tive of mental health for some ethnic minority groups,
despite these areas also tending to be the poorest.
Therewassomeevidencethatexperiencesofdiscrimi-
nation and social support varied according to the eth-
nicmixofareas,forsomegroups.Thefindingssuggest
that psychosocial factors related to contextual effects
may be important for the mental health of ethnic min-
ority groups living in England.
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Experiences of discrimination are associated with adverse mental health, whereas social
support and social networks are protective for mental health
When people live in areas of higher own-group ethnic density they seem to experience less
racism and discrimination
Living in areas of higher own-group ethnic density is associated with a decreased risk of
mental and physical health problems for some ethnic minority groups living in Britain
WHAT THIS STUDY ADDS
In this survey of Irish, black Caribbean, Indian, Pakistani, Bangladeshi, and white British
ethnic groups in England, living in areas of higher own-group ethnic density was associated
with a significantly reduced risk of common mental disorders for all ethnic minority groups
combined, and for the Bangladeshi and Irish groups
Living in areas of higher own-group density was associated with improved social support for
somegroups,whiletheprotectiveeffectsonexperiencesofdiscriminationvariedbyethnicity
and the type of discrimination experienced
Although for some ethnic groups, living in areas of higher own-group density was associated
withreducedexperiences ofdiscriminationandimprovedsocialsupport,these didnot seem
to mediate the observed ethnic density effects
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